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FOREWORD

The mission of the U.S. Geological Survey
(USGS) is to assess the quantity and quality of the
earth resources of the Nation and to provide informa-
tion that will assist resource managers and policymak-
ers at Federal, State, and local levels in making sound
decisions. Assessment of water-quality conditions and
trends is an important part of this overall mission.

One of the greatest challenges faced by water-
resources scientists is acquiring reliable information
that will guide the use and protection of the Nation’s
water resources. That challenge is being addressed by
Federal, State, interstate, and local water-resource
agencies and by many academic institutions. These
organizations are collecting water-quality data for a
host of purposes that include: compliance with permits
and water-supply standards; development of remedia-
tion plans for specific contamination problems; opera-
tional decisions on industrial, wastewater, or water-
supply facilities; and research on factors that affect
water quality. An additional need for water-quality
information is to provide a basis on which regional-
and national-level policy decisions can be based. Wise
decisions must be based on sound information. As a
society we need to know whether certain types of
water-quality problems are isolated or ubiquitous,
whether there are significant differences in conditions
among regions, whether the conditions are changing
over time, and why these conditions change from
place to place and over time. The information can be
used to help determine the efficacy of existing water-
quality policies and to help analysts determine the
need for and likely consequences of new policies.

To address these needs, the U.S. Congress appropri-
ated funds in 1986 for the USGS to begin a pilot pro-
gram in seven project areas to develop and refine the
National Water-Quality Assessment (NAWQA) Pro-
gram. In 1991, the USGS began full implementation of
the program. The NAWQA Program builds upon an
existing base of water-quality studies of the USGS, as
well as those of other Federal, State, and local agencies.
The objectives of the NAWQA Program are to:

* Describe current water-quality conditions for a

large part of the Nation’s freshwater streams,
rivers, and aquifers.

* Describe how water quality is changing over
time.

* Improve understanding of the primary natural
and human factors that affect water-quality
conditions.

This information will help support the development
and evaluation of management, regulatory, and moni-
toring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.

The goals of the NAWQA Program are being
achieved through ongoing and proposed investigations
of 60 of the Nation’s most important river basins and
aquifer systems, which are referred to as study units.
These study units are distributed throughout the
Nation and cover a diversity of hydrogeologic settings.
More than two-thirds of the Nation’s freshwater use
occurs within the 60 study units and more than two-
thirds of the people served by public water-supply sys-
tems live within their boundaries.

National synthesis of data analysis, based on
aggregation of comparable information obtained from
the study units, is a major component of the program.
This effort focuses on selected water-quality topics
using nationally consistent information. Comparative
studies will explain differences and similarities in
observed water-quality conditions among study areas
and will identify changes and trends and their causes.
The first topics addressed by the national synthesis are
pesticides, nutrients, volatile organic compounds, and
aquatic biology. Discussions on these and other water-
quality topics will be published in periodic summaries
of the quality of the Nation’s ground and surface water
as the information becomes available.

This report is an element of the comprehensive
body of information developed as part of the NAWQA
Program. The program depends heavily on the advice,
cooperation, and information from many Federal,
State, interstate, Tribal, and local agencies and the
public. The assistance and suggestions of all are
greatly appreciated.

flotet m. Hferod,

Robert M. Hirsch
Chief Hydrologist
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TRANSPORT OF DIAZINON IN THE SAN JOAQUIN
RIVER BASIN, CALIFORNIA

By Charles R. Kratzer

Abstract

Most of the application of the
organophosphate insecticide diazinon in the San
Joaquin River Basin occurs in winter to control
wood boring insects in dormant almond orchards.
A federal-state collaborative study found that
diazinon accounted for most of the observed
toxicity of San Joaquin River water to water fleas
in February 1993. Previous studies focused mainly
on west-side inputs to the San Joaquin River. In
this 1994 study, the three major east-side
tributaries to the San Joaquin River, the Merced,
Tuolumne, and Stanislaus Rivers, and a
downstream site on the San Joaquin River were
sampled throughout the hydrographs of a late
January and an early February storm. In both
storms, the Tuolumne River had the highest
concentrations of diazinon and transported the
largest load of the three tributaries. The Stanislaus
River was a small source in both storms. On the
basis of previous storm sampling and estimated
traveltimes, ephemeral west-side creeks probably
were the main diazinon source early in the storms,
whereas the Tuolumne and Merced Rivers and
east-side drainages directly to the San Joaquin
River were the main sources later. Although 74
percent of diazinon transport in the San Joaquin
River during 1991-1993 occurred in January and
February, transport during each of the two 1994
storms was only 0.05 percent of the amount
applied during preceding dry periods. Never-
theless, some of the diazinon concentrations in the
San Joaquin River during the January storm

exceeded 0.35 micrograms per liter, a concen-
tration shown to be acutely toxic to water fleas.
Diazinon concentrations were highly variable
during the storms and frequent sampling was
required to adequately describe the concentration
curves and to estimate loads.

INTRODUCTION

The organophosphate insecticide diazinon is
used widely in agricultural and urban areas. It is
applied to several crops in the agriculturally dominated
San Joaquin River Basin. Its most intense application
takes place during January and February when it is
used on dormant stone-fruit orchards to control wood
boring insects. Most of this diazinon use is on almond
orchards.

Diazinon persists for 10 to 12 weeks in most
soils when applied at recommended rates (Howard,
1991). In water, it has a solubility of 68.8 mg/L (at
20°C) and may sorb to sediments moderately, but it
should not significantly bioconcentrate in aquatic
organisms (Howard, 1991). Hydrolysis, biodegra-
dation, and volatilization may be significant fate
processes for diazinon in natural waters. Hydrolysis
half-lives (at 20°C) are 31 days at pH 5, 185 days at
pH 7.4, and 136 days at pH 9 (Howard, 1991).

Previous studies have identified toxic levels of
diazinon to Ceriodaphnia dubia (water flea) in the San
Joaquin River (Kuivila and Foe, 1995). Results of
7-day bioassays indicated that the San Joaquin River
near Vernalis (Figure 1A, site no. 25) was acutely toxic
to Ceriodaphnia dubia for 12 consecutive days in
February 1993, with daily diazinon concentrations
ranging from 0.148 to 1.07 pg/L (Kuivila and Foe,
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